Measurement of arginine transport in human erythrocytes using their intrinsic arginase activity: implications for the treatment of familial hyperargininemia.
A procedure making use of the intracellular arginase activity has been developed for measuring the transport of arginine across the human erythrocyte membrane. (1) The arginine translocation is carrier mediated with simple Michaelis-Menten kinetics, showing one high affinity, low capacity transport system characterized by a half saturation constant KT of 0.177 +/- 0.036 mmol/1, and a maximum velocity VT of 0.332 +/- 0.068 mumol X h-1 X ml-1 cells. (2) Competition experiments with lysine, ornithine and leucine indicated that the arginine transport system in specific for dibasic amino acids. (3) The value calculated for the intracellular arginine concentration agreed well with the values obtained by independent methods. (4) The low arginine transport rate of human erythrocytes can explain the failure to lower the hyperargininemia in familial hyperargininemia by blood transfusion with normal arginase-containing erythrocytes.